Differential, tissue-specific, transcriptional regulation of apolipoprotein B secretion by transforming growth factor beta.
Apolipoprotein B (apoB) is required for the assembly and secretion of triglyceride-rich lipoproteins. ApoB synthesis is constitutive, and post-translational mechanisms modulate its secretion. Transforming growth factor beta (TGF-beta) increased apoB secretion in both differentiated and nondifferentiated Caco-2 cells and decreased secretion in HepG2 cells without affecting apolipoprotein A-I secretion. TGF-beta altered apoB secretion by changing steady-state mRNA levels and protein synthesis. Expression of SMAD3 and SMAD4 differentially regulated apoB secretion in these cells. Thus, SMADs mediate dissimilar secretion of apoB in both the cell lines by affecting gene transcription. We identified a 485-bp element, 55 kb upstream of the apob gene that contains a SMAD binding motif. This motif increased the expression of chloramphenicol acetyltransferase in Caco-2 cells treated with TGF-beta or transfected with SMADs. Hence, TGF-beta activates SMADs that bind to the 485-bp intestinal enhancer element in the apob gene and increase its transcription and secretion in Caco-2 cells. This is the first example showing differential transcriptional regulation of the apob gene by cytokines and dissimilar regulation of one gene in two different cell lines by TGF-beta. In this regulation, the presence of cytokine-responsive motif in the tissue-specific enhancer element confers cell-specific response.